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PURPOSE: To provide a pneumatic tire which is improved in its deflected abra- 
sion resistance without spoiling its high wet-performance and low noise 
characteristics. 

CONSTITUTION: This pneumatic tire comprises land parts partitioned by at X /" 

least one circumferential groove which extends along the circumference of V7/7^ ^ ~^^///////////. 
the tread, and inclined grooves which extend from the tread end side to the 
center part of the tread, as being inclined to the equator of the tire, on the 
tread c ontinued t or oidally_bet ween a pair of side wall parts. The land parts 
have ( gcute-angle j)( comer par^ S made by the circumferential groove and the 
incline3 groove wiuch joins the circumferential groove, or the inclined groove 
and another inclined groove which joins the former inclined groove, and these 
comer parts 8 are chamfered in the range of 5-30nim along the main groove 
from the joints witt the inclined grooves, as leaving outward projected faces 
in the radial direction of the tire. 
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The tyre comprises at least one peripheral groove extended along the 
periphery of a tread which toroidally ranges across between a pair 
of sidewalls and inclined grooves, extended from the end to the 
centre of the tread in inclination to a tyre equator, land portions 
being partitioned with both of these. 

The land portion has an acute corner encircled by the 
peripheral groove and the inclined groove joining together with this 
peripheral groove or the inclined groove and another inclined groove 
joining together with this inclined groove and chamfered over a 
S-30mm area from the joining point of the inclined grooves along the 
groove formed as a main stream. 

ADVANTAGE - The tyre can be avoided from lopsided wear, 
resulting in a longer life. — 
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Claim 

Pneumatic tire characterized by the following facts: in the tread that connects a pair of 
sidewalls in toroidal form, land portions are partitioned by at least one circumferential groove 
that extends along the tread circumference and inclined grooves that extend fi-om the tread end 
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side to the tread central portion and inclined with respect to the equator of the tire; wherein the 
aforementioned land portions have acute-angled comer portions defined by the circumferential 
groove and the inclined grooves merging with the circumferential groove and by the inclined 
grooves and other inclined grooves merging with said inclined grooves; the comer portions are 
chamfered such that a plane convex outward in the radial direction of the tire is left in a range of 
5-30 mm from the merging point of the incUned grooves along the groove as the main flow 
channel. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a high-performance pneumatic tire with good driving 
performance and good wet performance. In particular, the present invention pertains to a 
pneumatic tire characterized by the fact that it lopsided tire wear can be prevented. 

[0002] 
Prior art 

In order to improve the wet performance of the tire, in particular, in order to improve 
hydroplaning resistance and to reduce noise, it is beneficial to arrange wide circumferential 
grooves that extend along the tile circumference and lateral grooves that extend at a significant 
inclination with respect to the equator of the tire and that cross the circumferential grooves. 

[0003] 

However, if the circumferential grooves and lateral grooves intersect, since the lateral 
grooves are inclined significantly, the comer of the land portion at the crossing site becomes an 
acute angle, so that the rigidity of this portion decreases, slowing the wear of this portion relative 
to the other regions. This leads to lopsided wear. Consequently, there is a limit to the reduction 
of the angle of inclination of the lateral grooves. In particular, this factor impedes efforts to 
improve wet performance. Also, if the lateral grooves are not opened in the circumferential 
grooves, and they terminate inside the land portions, although it is possible to realize uniform 
wear, the water removal performance deteriorates significantly. 

[0004] 

On the other hand, it has been found that chamfering, that is, precutting the comers, is 
effective in preventing lopsided wear due to slower wear of the acute-angled comer portions 
formed at the crossing sites between the circumferential grooves and lateral grooves, with the 
configuration of the circumferential grooves and lateral grooves left imchanged. 
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[0005] 

Problems to be solved by the invention 

Chamfering is usually carried out by cutting obliquely from the surface of the land 
portion toward the bottom of the groove facing the angle of the comer portion, leaving an 
inclined plane. However, in the stage from the start of use of the tire to the initial stage of wear, 
the ground contact region of the land portion becomes too small to exhibit good ground gripping 
performance. This is undesired. Also, since the space expands in the comer portion and its 
periphery, the tread appearance is compromised. 

[0006] 

The purpose of the present invention is to solve the aforementioned problems of the 
conventional methods by providing a pneumatic tire characterized by the fact that it has an 
improved lopsided wear resistance without sacrificing excellent wet performance and low noise 
characteristics. 

[0007] 

Means to solve the problems 

The present invention provides a type of pneumatic tire characterized by the following 
facts: in the tread that connects a pair of sidewalls in toroidal form, land portions are partitioned 
by at least one circumferential groove that extends along the tread circumference and inclined 
grooves that extend from the tread end side to the tread central portion and inclined with respect 
to the equator of the tire, wherein the aforementioned land portions have acute-angled comer 
portions defined by the circumferential groove and the inclined grooves merging with the 
circumferential groove and by the inclined grooves and other inclined grooves merging with said 
inclined grooves; the comer portions are chamfered such that a plane convex outward in the 
radial direction of the tire is left in a range of 5-30 mm from the merging point of the inclined 
grooves along the groove as the main flow channel. 

[0008] 

Figure 1 is a diagram illustrating the main portion of the tread of the pneumatic tire of the 
present invention. The tread comprises blocks (5) near tread end T and blocks (6) and (7) on the 
two sides of central circumferential groove (1) in a large number divided by central 
circumferential groove (1) extending over the equator (the circumferential line along the middle 
of the width of the tread) O, circumferential grooves (2) arranged as a pair on either side of said 
central circumferential groove (1), main inclined grooves (3) extending obliquely from tread end 
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T to equator O of the tire, and secondary inclined grooves (4) that merge with said main incUned 
grooves (3). Also, in the tread pattern shown in the figure, secondary inclined grooves (4) are 
arranged to merge with main inclined grooves (3). However, it is also possible to have a pattern 
without secondary inclined grooves (4). That is, the present invention applies to any tread pattem 
as long as there are acute-angled comer portions of the land portions formed by grooves merging 
with other grooves. 

[0009] 

Main inclined grooves (3) extend with a mild slope from two ends T of the tread towards 
central circumferential groove (1). After traversing circumferential groove (2), the inclination 
becomes more pronounced, and it then merges with central circumferential groove (1) at point P. 
Comer portion (8) that forms an acute angle near the merging point is defined by central 
circumferential groove (1) and main inclined groove (3). On the other hand, secondary inclined 
grooves (4) extend in the tread side regions parallel to the gently inclined portions of main 
inclined grooves (3), respectively, and they merge with main inclined grooves (3) at points Q of 
the steeply inclined portions of the main inclined grooves ahnost in the middle region between 
the tread center and the tread end. Comer portion (9) near said branch point Q is defined by main 
inclined groove (3) and secondary inclined groove (4). 

[0010] 

As shown in the cross-sectional view of Figure 2, it is very important to chamfer comer 
portions (8) and (9) so that convex surfaces that extend radially outward are formed. This 
chamfering operation is performed along the groove that forms the main flow channel, namely, 
along central circumferential groove (1) for comer portion (8), and along main inclined groove 
(3) for comer portion (9), over a distance 1 of 5-30 mm from said branch point P or Q. In this 
way, lopsided wear of the tire can be avoided. Also, it is particularly effective to chamfer the 
comer portions on either side of equator O of the tire in regions of Va the tread width. 

[0011] 

Also, in consideration of the water removal property, it is preferred that principal 
circumferential groove (3) merge with central circumferential groove (1) at an angle a of 
inclination of 10-40°. Similarly, it is preferred that secondary inclined groove (4) merge with 
main inclined groove (3) at an angle of inclination p of 10-40°. 
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[0012] 
Operation 

The grooves in the tread that extend at an angle to the circumferential grooves are 
inclined grooves with a large angle of inclination v^ith respect to the circumferential grooves, and 
they facilitate the flow of water to the tread end side, and, at the same time, they reduce the 
hydraulic pressure when this portion presses against the ground. Also, the inclined grooves are 
opened in the circumferential grooves, so that water flowing in the circumferential grooves is 
guided from the inclined grooves to the tread end side. In this way, it is possible to improve the 
water removal property of the tread. 

[0013] 

On the other hand, since the aforementioned inclined grooves are connected to the other 
inclined grooves, acute-angled comer portions are formed in the land portions defined by the 
various grooves. They lead to lopsided wear and are thus undesirable. In order to get rid of this 
factor causing lopsided wear, it is very effective to chamfer for the acute-angled comer portions, 
leaving the inclined planes shown in Figure 3. In the conventional chamfering operation, 
however, since the cutting amount is too large, the voids formed by chamfering lead to pattern 
noise, and the rigidity of the land portion is insufficient. 

[0014] 

According to the present invention, when the comer portions are chamfered, as shown in 
Figure 2, convex surfaces that extend radially outward are formed. Thus, cutting off the portion 
that may cause lopsided wear can be realized without lowering the rigidity of the land portion. 
Specifically, in the vicinity of the beginning of the chamfer of the land portion, the ground 
contact pressure is greater than is the case for the chamfer shovm in Figure 3. Consequently, 
movement of the land portion at the time of contact with ground can be suppressed, and it is 
effective in improving the lopsided wear resistance and steering stability. 

[0015] 

In this case, if chamfering of the comer portion is performed over a distance 1 fi-om the 
branch point P or Q of less than 5 mm, preventing lopsided wear will be difficult. On the other 
hand, if chamfering exceeds a distance 1 of 30 mm, the proportion of the land portions among the 
ground-contact tread portion decreases, the ground contact surface area becomes insufficient so 
that the gripping force decreases, and the groove volume increases. Consequently, the chamfer 
distance is in the range of 5-30 mm. Also, the smaller the angle at the comer portions (that is. 
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angles a and P of the inclined grooves), the greater the chamfer distance. This is preferred. As 
far as the depth of chamfering is concemed, it is preferred that chamfering be performed from 
the surface of the land portion towards the bottom of the groove that defines the comer portion to 
a depth 14 or more than the depth of the groove. 

[0016] 

Application examples 

For the tread patterns shown in Figures 1 and 4, two types of pneumatic radial tires (test 
type tire A and comparative tire B) of tire size 225/50 R16 were used. 

[0017] 

For test tire A, central circumferential groove (1) has a width of 1 1 mm and a depth of 

8 mm; circumferential grooves (2) have width of 8 mm and depth of 8 mm; main inclined 
grooves (3) have width of 6-7 mm and depth of 8 mm, and they merge with central 
circumferential groove (1) at an angle of 16° (60° for the gently inclined portion); secondary 
inclined grooves (4) have width of 6 mm and depth of 6.5 mm, and they extend at an angle of 
inclination of 50-70° with respect to the equator of the tire and merge with inclined grooves (3) 
at a 35° angle. In addition, for comer portions (8) (1 : 1 8 mm) and (9) (1 :9 mm) of the merging 
portions, convex chamfering is performed as shown in Figure 2. 

[0018] 

On the other hand, for comparative tire B, circumferential grooves (10) with width of 

9 mm and depth of 8 mm are arranged a certain distance from each other. These circumferential 
grooves are connected by lateral grooves (11) (with angle of inclination of 70°), lateral grooves 
(12) (with angle of inclination of 50°), and lateral grooves (13) (with angle of inclination of 80°). 
No chamfering is performed for the comers of the land portions defined by these grooves. 

[0019] 

For the aforementioned test-made tires, hydroplaning test, steering stability test, pattern 
noise test, and lopsided wear test were performed, with results listed in Table 1. These results are 
represented as indices with the result of the comparative tire taken as 100. 

[0020] 

More specifically, in the hydroplaning test, tires with internal pressure of 2.2 kg£/cm^ 
were used to run at a speed of 80-90 km/h under a load of 600 kgf'cm^ on a road having 
5-mm-deep water layer on it, and an evaluation was performed by measuring the tread ground 
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contact area. In the steering stability test, the tires with internal pressure of 2.2 kg/cm^ installed 
on a conventional sedan with driver was made to run at a speed of 150-200 km/h, and an 
evaluation was performed by the driver's assessment of his facility in maintaining a straight path 
or in changing lanes. In the pattern noise test, under the same conditions as those for the steering 
stability test, the noise within the car was evaluated subjectively at the time of running with 
idling engine from 100 km/h to 40 km/h. In the lopsided wear test, under an internal pressure of 
2.2 kgfi^cm^ and with only the driver in the car as the load condition, the test car was driven at 
60 km/h for 10 times around a R-50 m circuit road, and the state of skidding of the tread was 
evaluated by visual observation. 



[0021] 

Table 1 
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Key: 1 Test tire 

2 Comparative tire 

3 Hydroplaning 

4 Steering stability 

5 Pattem noise 

6 Lopsided wear 



[0022] 

Effects of the invention 

According to the present invention, produce a long-life, high-performance tire that can 
avoid lopsided wear without degradation of handling performance as represented by the steering 
stability, wet performance as represented by hydroplaning resistance, and low-noise 
performance. 

Brief description of the figures 

Figure 1 is a detailed diagram illustrating the tread pattem the present invention. 
Figure 2 is cross-sectional view of a comer portion. 



Figure 3 is a cross-sectional view of a comer portion. 

Figure 4 is a detailed diagram illustrating a conventional tread pattem. 

1 Central circximferential groove 

2 Circumferential groove 

3 Main inclined groove 

4 Secondary inclined groove 
5, 6, 7 Land portion 

8, 9 Comer portion 

10 Circumferential groove 

11,12,13 Lateral groove 




Figure 3 



